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(54) NB3AL-TYPE SUPERCONDUCTOR WIRE MANUFACTURING METHOD AND ITS 
APPARATUS 

(57)Abstract: 

PURPOSE: To manufacture an Nb3AI-type superconductor wire having high critical cun-ent 
density in a magnetic field as high as 20T in intensity level and high stability by immersing a 
composite multicore wire after drawing process in a molten metal to solidity the molten metal 
on the circumference of the composite multicore wire and forming a stabilized metal on the 
outer circumference of the superconductor wire. 

CONSTITUTION: A composite multicore wire consisting of a large number of Al alloy core 
wires and a Nb matrix is immersed in a molten metal, especially copper, a copper alloy, silver, 
a silver alloy, etc., at ^1200°C to coat the outer circumference of the Nb3AI-type 
superconductor wire with a stabilized metal with high adhesion strength. After quenching the 
wire after coating with the stabilized metal, heat treatment at 700-950''C is carried out. At that 
time, to avoid a neighboring effect, the diameter of the core is set to be 2:0. I^m. Also, to 
stabilize the wire electromagnetically, the diameter of the core is set to be ^lO^m. 



LEGAL STATUS 

http://wwwl9.ipdLncipi.go.jp/PAl/result/detail/main/wAAASMa4ylDA4040 1 99 1 8P 1 .htm 1/1 3/2006 



Searching PAJ^ 



Page 2 of 2 



[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998.2003 Japan Patent Office 



http://wwwl 9.ipdl.ncipi.go jp/PA 1 /result/detail/main/wAAASMa4y 1 DA4040 1 99 1 8P 1 .htm 1/1 3/2006 



® a *B4*»/f (JP) 



©Int. CI.* 

H 01 B 13/00 
B 21 F 19/00 
C 22 F 1/00 



5 6 5 Z 
G 
D 



4f fF^« (A) ¥4-19918 

=(^Sa#^ ®i^BB ¥b!c 4 ¥(1992) 1^238 

8936-5G 
7217-4E 
8015-4K$§$ 



®n m ¥2-122441 

®th m ¥2(1990) 5^11B 

^ ^ m m m mmiP^ftBaE^c7)rt2Ti i#2^ b^lw^w^^^ 
m m ^ m g x 85«!^BAim^Siffr4026#ite ttSi^asAtSf^R^BAiw 
®m m fo ea lii ^ 8ci*ii:BAz:m^3SW4026Siib w^^^B^mimB^m 

®ai Bl A ^^^ttBSKf^fiFr mMll5^ftBBEt*BB]^?5r^4TB6#«li 



BJ $ 

1 . ^H^CO^*); Nb3 AJ ^l@1S^$tii«OK3a 

(1) ^a*<0AJ*>-&VMiAJ-^4i'D«hNb 

(2) 1 SettCfcV^T . Al VM4 A J 

(3) 1 latfi tc *5 v^r . i; 2oo-cja± 

cO«W!^JR4'tc?5ifl?*,'§i?^L, 7 0 0- 

9 5 0-COffl]gTia3!lD^*WS*r«>itS:^SS 

h-^^Nbs AJI ^l3««tSl4^0Hm:^&. 



(4) ga^3^1g5»C;^V^T.^I£^)m^^^ 

^^ish-r&Nba Al jkmxmwi^ <^mm 
urn. 

^CTtT'^P^t^rJ^iatri^Nbs Al ^tS 
% 9 iSl ft ^ 3t :^ ^ . 
(6 ) 39 ^ 31 1 Sfi C *5 T , n 19 IS $ ^ ^ 

t-tir^bz Al ^t3C9F»4t^K£^^. 
(7) Tvg14/fAd^te#afcll$ff$i*PAt«:il 

A- h « ^ ^ Mi « 5X 0 ffl X 7- - /l- t *g ^ ^ 

•L/c::fc?r^»i:'f&^«i51. 3. 4X14 
5<0V^-fii**l«lflttONbj AI5R<3S» 



-103- 



1 



Nbs AJ 5ftfi«»t»ttc-3v^Tti. rr^-f 

H-T-fy-y^X-U'^^-XSa (20) 
1 988*5^ 1 6B«tf. »1 724R**^» 
1 7 2 5 K (Applied Physics Letters. Vol.52 . 
NO. 20 (1988. 5. 16)PP 1724-- 
1 725) C^3V^-C5ftl:^il'CV^«>J:^C, ^Ik 

^CJ:0ffi/H8^'C^«^bL. 750-950X:t'S* 
WaLtNba AJIt3«??l8l«fcL"CV^^.. 

i/c. «IWia6 2 - 2 9 0 1 7't^«tCg£tt<0 

-i.SR«L. 500-1. OOO-C-CJ^iJftSLr 



15Rfl¥4-13ni8(2) 
Nbj Ai 3iie««tt«i:^"CV^^':- 

Wi^^tL'irV^ii^iSt&aiiffl^^Nbs Ai 
L^V^Cli:. ^BfcL^cNba Ail ffiW^'C^littii 

& ^fir PI IS A -> , 
Nb3 AJ 

*C0AJ A^V^tiAJI ^A'C^*fi:Nb-7h'J-y^' 



Xf*c05$«^^'C^«i^?rJ§Rt^a4'C««-r«»::i: 

it«:«fiSSk-f«>Nb» AJ 
:fr&kLfct^t-ft6, ±S2t:*5V^r. AJ 
ti A J ^ 4c W <0 IS S A 0 . 1 - 

*S9^B^C*SV^Ts Nb3 AJ ^H'SS.m^^iO 
AJ -S-^'D^tkNbThy .x^Xj:'3'Sr*1fi"&^ 

1 20ox:iaji<!o«iwi^«. «fcffl*>i» 

SH^t/itt. 70 0-9 5 Ot:(JOa«T»iffi«-^ 
i/^. 4c3tL^cNb3 AJ ^l@1S9Hltt^iSe 

ff^x-mnitHuxL . 1. 2oox:ia±^fiKfc:jp 



l!fcl[?^L^f*. 7 0 0'-9 5 0'COia)K X' f*: 5ft S 
Nbs AJ ^]t3«9«8l3ri2:'^^;^^(c. n^S^C 

y ir^'x«^^'i:^»«:$^t=^fit*a^Lt-* 

^fc ft V> 1». » L t T l!> . 

Nba AJ 

. ^ ft * CO A J ^ 'C> =W k N b V h U ^ X i 
ltt^ai'C«ffl-^t. -e^RJ, 0. istE]a±<:o 

TU, tirSE^Nbs AJ jki^^mni^4<^mji^'jjm 



-104- 



Nb3 AH ^f^^^-thiz^^^m^^tn^^^m^:. m 

%ittz^^it±m^izx^^j:\^ . Nb3 AJ 
cucii. as^ft*icvh';-y^x<r)Nb.3&«»m-r 

^ar>Cu+4cNb«:ia«S-ti:ti3{t(fs "7 
h'J-/^^Xj:>3ONb<0»a5til9!lih"C-#6. Ag 
iO«^lC(±. 1. 400-1, yooicfNb* 
ia»1*'-f. ^iStWtC-7h»; y7X<;)Nb<;)^Sajli 

Ztili. 0. 

ffijftONbCarONb-Ai iSf&ftSiififii^S:. UK 
aiT'»*>*-^-ifc*«t'^t. C:(?)Nb-Aia 
«&fa|il»«c(4. jDXtt*«^i&<OT', «^CJ:-^T 
iiggttJUaXL^ak, 7 00-9 5 0X:^OfflKt:^io 
Sft'f^^ttcj:'), f«i«B^teAf40Nb3 AJIffl 
^^iU^li:. gS^SSJ^fS^OigUNba AJ «i« 

* i% ofl t4 . * <0 N b 3 A J ffi «B ^ jtt T (4 , 

#ia:*<^Nbs AJ 'i:^fffg|-c-«a^«»c*s-&LT 

)5:t^^^^ h 't^ti^'im . Nb3 AJffi 

m^'Omncoiii^o. i m m t t 9 , * ^ 

cO«)fi:^j£«:Wv^il«'i:^ttiC@^0. l/imj:') 



i$nfl¥4-13ni8(3) 

Nb-7h»J-y^X<0«ffi(C. ^i^Nb*$J: 

bttn<r)attjfti^««r , »» ur *j < :fira i 
it±m^Wimik^^ ttztk. 7oo-95ox:^o 
$ ^L^flg iiirfe'ii: N b 3 a a ^ki^zmiRn ^ ^ i z 

Nb'C*->-rt. 700-950'Cr«Cu+(C 
Nb{4JfeifSI»L'tV^^cy>. Cu-Nb^^JBJ: 

cuk^03c^^k*ti: tx (omt&^nm-r t z t 

ifiX-^ h . 



*»^(4, n«»tc$^^b4t«*«tt?l 
AJ ^A't-*l/Nb"7h »J -/^'Xtt-^^'C^tt?:/ 

Nb3 AJ Tki&'S.mt^^tthZtt^X'^h. z 
ilU . A J / b ^ h 'J y ^ 

mX'itZ<OXo^j:1fm^:thZtl±X^r, 
$l6«}$%fl^(:$&Nb9 AJ ^H^Wtt^a^^^. 

miiai4*»a«^»3i:^^t::<t«>Nb3 AJ^ 

^^-r. AJ ^^'C^fl^Nb'B'^tt'&^bL. 48181 
<b»DX^t=f^f-^t«^*'Dt»«:KiSt-^xe, ^ 



-105- 



Nbs AJ J:0NbtcSO3afiS«[a>8(*^:^B£$ 



«R{l¥1-19ni8(4) 

Nbs AJ tSAOHK^J. f»lffl<b^r^T^:v^^SlKi«l 
'I' t' « « a « « ^ L . S ^ & a T «t » $ fLYc 
«a^^$%1iOJ:V)Nb3 AJ %ffiiiQ^'C^l@S 





1 






{£@ 6 


. 3 A 


J - 5 




SI 1 . 


0 BB « 1*) S 


7 . 0 


«i^Nbfl=?:«t-ti:. 


S 1 . 0 


n i T' S 23 


r « 


illDX ^^i: v^a^#'0 


M Jt> 1M «ft 


U /J . ^ 


>r <^ a 






2 5 . 5 iw 




21. SwcONb'fftC 


# A L . 


g 0 . 2 


8» i T- 


M 'S T' JdO X '^t 




dl^ ^ ia 




i<^)^, A J - 5(Si^ 


% M g dl^ 


iS @ 4«7 


5 jt* m 


xhh . <Jc c , c: a 




«: 1 »E<0 


A r if 




1,70 


0 x: fc: 


. mu 


$ ii ffl ?S •I' 1 0 ^ 




. 5 0 jtx 




(?) SK «r a L /L- . i[ 


is i X- a 


L . ^ 






5 0 h 




nx mmm^ titzn b ^ aj 



iaifa««i + jfic<oia«ri 7. 9k. v 

ft/::. ti£*^0Nb3 AJ ffiW^'C^KWT'ti. 

5. OxlO-'n»-C'*>0. BSI^aKT2. 3K. 

X&tcJ:^Nb3 AJ ffiW^'C^ttff<^a#-Bff 



Sl^ffiNbs AJ ffiHO^'CvtSf^T'^^. 

5^11^ 2 

f^U. ^J-Slw. AJ - 5JK^%Mg^^<?)'t« 
S*«jljum.'ll*«*ai 09. 56 1*(!r)Nb-7 

1 OOtorr<OAr /f ^ V^m9^*^ X' I 4 00*0 
C»D«b, «Itt$^fc (Cu-l 0m7^%Nb) ^ 

N b ^ ^ ft ?g L . g ffl * t' ?^ L /j . -5- ^ 

6Sttai$n;^Nb3 AJ SJ^^'C^li%9ttt^tlil 

n turn I tPJtttci^yr/Krxa^^fflK. -eh*; 



-106- 



tzi^ . -7 h 'J -y ^ :^(0^fS^tri^i I . 1 x i o * 
Nb3 JiONbtcSCNb-AiiStefa® 



?^PHT?i-iani8(5) 

It . ^ @ 1 . 0 » & T S a -C(^tt)!lOXI&ff'fi:V)|S 

iOa^#'t^tt«: 1»E^0A r iff X^m^'PT 

tt 35D X L ^ . i «1 a ^ ^ » to 't^ « A - 

lil»«K^^C'Sr->r^>e3ti^8g4S*DX)&*^«Si:<i: 

10h<^Anl*«rfi^^:-,-c, Nb-AJjfittftSI^ 
«cA»^,Nb3 AJ ^«ra^t:>'«5«:=rfai$'tf:. jS» 
S^ii^^Nbs A^)fii«B^'t:vl3«#<S4^^»^L 



3t • 

^m^LfzmMk. 7. sk-c. 

llttlJIIl. 2cO«^fcll^o-C(Klt*tt-C'li(RV^ 

<. 2 0 T5£«<;)M*-C t B#«8£««<0iRT*< 

«K»tt<Offlati, Nb3 AJ ^b^%<?)*. 
Mtki^^i)^ h<0-rti . Nba AJ cr)t$AfftlK9^« 

Nbs Ai 
^«tl$!l 4 



<^^aS(=J9$ 5 Ojuin(0«Stt«^tlL/::Nb - 
'eo«OC^tt't^(i*«;ljuin"C. 1 09. 56 1 

^^in~;l.^ltX^ftr>fXTfiaSL. 5. Owfti 
t'2. 4a»/??0^^sRSttK«li:L^s:* ^iOflk. 

Nb-Ai ifittfaia^sMc/p^Nba A I ^siai^i: 
^ni^irfffid-^. ^mm^titzNbi a^ siib.^ 

h «j -7 X 8 . Nbs A i sc-ti 7 t: h mmx' 
hi. 

1 0»ir)ffi^^%^i^^C8Se>B^C:gSfl[2: 



-107- 



jgittlfl 6 (OtQf^^^JSm ^ Nb3 AJ 



< t i, 0 . l5^ffia-L^o^^^tt;^rx3?ll$^3^^^^^s 
X'f)h.^mmi7it. 1. 2oo*cja±^osa 

[ % <r> « « ] 

*T«i953K^^ftS^2 0TttO»ffiff«:. X ^ 

xmm^tifzmm^^c^t^mcom^m^^X'hhz 

t iz X 0 . 2QrtR<r)^mntX'^X0m^tQX 



t * ^ k 3&»r & & «I*3J^ A t . 
»10li*»Bj<o«3S:^^tiJ:eNb3 Ai 3^ 

:^&CJ:tNb9 Ai! s^ffi<Ha^'D«<lto«5ixe 
m. m 3 mit^^^MRt^^^(^9im-nmiz X h 

Nbs AiJRffitf^'D«<ti04. 2Kt'C?5ai^- 

Nbs AJ ^fiC9tt^(O«l0rS0. fR5mi±* 
j^^ONbs AJ 9(fta^'DttlfOC8S-«E1$ 
m 6 ^ii^^^<Ol^ b i AI ^^«9Ptt^ 

2 ; l?lt^J2cOffi#-K*Sfl5«JeJ»^1i. 

5 : Nbs AJ fttt^'C*tatt9«^. 

6 : ffittll . 



7 : N b 3 A J 11 . 

8 : N b V h y 7 ^ ;^ , 

1 2 : n S Iff $11 , 

1 3 ; TvS14Xrxo^>'^, 

1 4 : ;^ r - ;U . 

1 5 : « ^ ^ ^ K l« . 

1 6 : ^^it^^mfUm . 

1 7 : . 

1 8 : A r - ;U . 

1 9 : mM±isi&^<^'^mf\. 



ft S A ^m± fe ffi 



-ios- 



ft 2 



At ^ -b-oii \ nnrTTTTTT] 



It ^ * 'L' 



M t f: « S it ft K M> (1 « if 
(1 2 0 0 "C U± ) 



I 7 0 0^9 5 or JO f(\ [ 

^ i 

I N lis A / 4& Ml > •C- l« It I 

I » 



ft -fi- * -6 1^* 



n $ -c- 1« 



le 0 0-9 0 ot:: »oh 



r 1 

\ Hhi h e MB .« -0 H t 

I I 



» 3 



10^ 



2 ««« 

( X W. M 2 I 



10). 




10 12 14 10 IS 20 22 

cn a> « » ( T ) 



ti b Thy*** 




« 5 



^1 



too 200 
« «7i ( A ) 



-109- 



ijBnTi-in{)i3(8) 



m 6 09 



It Si* A« 
12 



18 



14 Xf-A> 



n'5 *'L-ftRW 

19 



19 



16 va:<t«it.««4i 




5 

C 22 C 27/02 1 0 2 A 7371-4K 

C 23 C 2/3B 8116-4K 
H 01 B 12/10 ZAA 8936- 5G 

^ * ± K Bcl*li:"0<lfm^m 1-2-1 ?4^ectJffJfifeS«*4S[tfi 



-110- 



